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FIRST PRELIMINARY AMENDMENT 

Box: PCT 

Commissioner for Patents 
Washington, D.C. 20231 

Sir. 

Please amend the application, without prejudice, as follows (note that the claims were amended in 
response to the PCT First Written Opinion). 



In the Claims : 



Delete claim 8 and amend the claims as follows: 
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1 (Twice Amended) A process for the preparation of a coating, adhesive, film or sheet 
wherein a mixture of a polyisocyanate functional, a polyepoxide functional, a polyanhydride functional or a 
polyketone functional compound or polymer and a dispersion of a compound containing reactive 
hydrogen, which compound is a polyhydrazide, a polysemicarbazide, a polysulphonylhydrazide, or a 
carbodihydrazide, in a material which contains no groups which are reactive toward the compound 
containing reactive hydrogen, in which mixture the reactivities of the isocyanate, epoxide, anhydride or the 
ketone functions towards the hydrazide, semicarbazide, sulphonylhydrazide or carbodihydrazide is absent 
or low at ambient conditions and the reactivities are high at temperatures of 50 to 300° C, is applied onto a 
substrate at ambient temperature, followed by reacting the above compounds at 50 to 300° C for 1 to 10 
min, or is applied onto a substrate at ambient temperature, followed by immersing the coated substrate 
into water of 20 to 100° C for 1 to 10 min. 

2 (Amended) The process according to claim 1 , wherein at ambient temperature said 
compound containing reactive hydrogen is a solid material, a powder, a granule, a flake or grind or a 
mixture thereof. 

3. (Amended) The process according to claim 2 wherein size of the grind of said 
compound containing reactive hydrogen is from 0.5 to 200 um. 

4. (Amended) The process according to claim 1, wherein said polyhydrazide is selected 
from the group consisting of oxalic dihydrazide, malonic dinydrazide, succinic dinydrazide, adipic 
dihydrazide, sebacic dihydrazide, dodecanoic dihydrazide, isophthalic dihydrazide, piperazine N,N- 
dihydrazide, m-benzene-dihydrazide, and p-benzene-dihydrazide. 
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5. (Twice Amended) The process according to claim 4, wherein said polyhydrazide is 
selected from the group consisting of adipic dihydrazide and carbodihydrazide 

6. (Twice Amended) The process according to claim 1 , wherein said 
polysemicarbazide is selected from the group consisting of ethane-disemicarbazide, butane- 
disemicarbazide, propane-disemicarbazide, hexane-disemicarbazide, para-benzene-disemicarbazide, 
tuluene-2,4-disemicarbazide, tuluene-2,4-disemicarbazide, bis (4-semicarbazido-phenyl)ether, bis (4,4'- 
hydrozide)-3,3'-dimethoxy biphenyl, di-N,N'-methylamino urea, 4,4 , -methyfene-bis (cyclohexene 
semicarbazide), 3-semicarbazide-methyl-3,5,5-trimethylcyclohexyl-semicarbazide and mixtures thereof. 

7. (Twice Amended) The process according to claim 4, wherein said poiysulphonyl 
hydrazide is selected from the group consisting of p.p'-oxybis benzene sulphonyl hydrazide, 
bis(methylhydrazido)sulphate, bis (methylhydrazidosulphonyl)piperazine, and bis 
p-(hydrazidosulphonylamino)benzene. 

9. (Twice Amended) The process acording to claim 1, wherein the material which 
contains no groups which are reactive towards the compound containing reactive hydrogen, is a polyether, 
a polyester, a polycarbonate, a polyacrylate, a polyvinylalkylether, a polyurethane, a polyacrylate, a 
polyvinylalkylether, or a polyurethane. 

10. (Twice Amended) The process according to claim 1 , wherein said mixture of the 
polyisocyanate functional, the polyepoxy functional, or the polyketone functional compound or polymer and 
the compound containing reactive hydrogen, is solvent free 
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1 1 . (Twice Amended) The process according to claim 1 , wherein said polyisocyanate 
functional compound or polymer and said compound containing reactive hydrogen are mixed together in 
an equivalent ratio of 0.5 to 1 5, applied onto a substrate and the so obtained covered or impregnated 
substrate is heated to a temperature of 50 to 300° C for 1 to 10 mm. 

12. (Twice Amended) The process according to claim 1 , wherein said polyisocyanate 
functional compound or polymer and said compound containing reactive hydrogen are mixed together in 
an equivalent ratio of 0 5 to 1.5, and applied onto a substrate whereafter the covered or impregnated 
substrate is immersed into water of 20 to 100° C for 1 to 10 min. 

13. (Twice Amended) Coatings, coated substrates, adhesives, films, sheets, 
impregnated substrates, synthetic leathers, in mold coatings, coated leathers, coated polyvinylchlorides, 
coated non-wovens, coated coagulated polyurethane substrates, and breathable coated substrates, 
obtained by applying the process of claim 1 . 

14. (Twice Amended) A coating mixture to be applied in the process of claim 1 wherein 
the coating mixture comprises a mixture of a polyisocyanate functional, a polyepoxyde functional, a 
polyanhydride functional or a polyketone functional compound and a dispersion of a compound containing 
reactive hydrogen, which compound is a polydydrazide, a polysemicarbazide, a polysulphonylhydrazide, 
carbodinydrazide, in a material which contains no groups which are reactive towards the compound 
containing reactive hydrogen, in which mixture the reactivities of the isocyanate, epoxide, anhydride or the 
ketone functions towards the hydrazide, semicarbazide sulphonylhydrazide or carbodinydrazide is absent 
or low at ambient conditions and the reactivities are high at temperatures of 50 to 300° C or when the 
mixture is immersed into water 
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15. (Twice Amended) A coating mixture according to claim 1 , wherein the mixture of 
the polyisocyanate functional compound, the polyepoxide functional compound, the polyanhydride 
functional compound or the polyketone functional compound or polymers thereof and the compound 
containing reactive hydrogen is stable at ambient temperature for at least one day. 

16. (Twice Amended) A coating mixture according to claim 14, wherein the mixture of 
the polyepoxide functional compound, the polyanhydride functional compound or the polyketone functional 
compound or polymers thereof and the compound containing reactive hydrogen is stable at ambient 
temperature as a one pot system. 

17. (Twice Amended) A coating mixture according to claim 14, wherein the compound 
containing reactive hydrogenix present as grind which is dispersed in a material which is non-reactive 
towards the material containing reactive hydrogen 

18. (Twice Amended) A coating mixture according to claim 14, wherein at ambient 
temperature the compound containing reactive hydrogenis a solid, which is a powder, a granule, a flake or 
a grind or a mixture thereof. 

19 (TwiceAmended) A coating mixture according to claim 18, wherein particle size of 

the grind or of the dispersion of the compound containing reactive hydrogen is from 0.5 to 200 fim. 
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REMARKS 



The foregoing amendment to the claims is being offered in a format acceptable to the U.S. Patent 
and Trademark Office No new matter is presented by this Amendment. Entry of this amendment by the 
Examiner is respectfully requested. 

Attached hereto is a marked-up version of the changes made to the claims by the current 
amendment The attached paper is captioned " Version with Markings to Show Changes Made " 

Authorization is given to charge payment of any fees required, or credit any overpayment, to 
Deposit Acct. 1 3-421 3. A duplicate of this paper is enclosed for accounting purposes. 



PEACOCK, MYERS & ADAMS, P C. 
Attorneys for Applicant(s) 
P.O. BOX 26927 

Albuquerque, New Mexico 87125-6927 

Telephone; (505) 998-1500 
Facsimile- (505) 243-2542 



Respectfully submitted, 



Dated: March 29, 2002 




Jeffrey D. Myers, Reg. No 35,964 
Direct line- (505) 998-1502 
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Version with Markings to Show Changes Made 

In the Claims . 

1 . (Twice Amended) [The] A process for the preparation of a coating, adhesive, film or 
sheet [characterized, in that] wherein a mixture of a polyisocyanate functional, a polyepoxide functional, a 
polyanhydride functional or a polyketone functional compound or polymer and a dispersion of a compound 
containing reactive hydrogen, which compound is a polyhydrazide, a polysemicarbazide, a 
polysulphonylhydrazide, or a carbodihydrazide, in a material which contains no groups which are reactive 
toward the compound containing reactive hydrogen, in which mixture the reactivities of the isocyanate, 
epoxide, anhydride or the ketone functions towards the hydrazide, semicarbazide, sulphonylhydrazide or 
carbodihydrazide is absent or low at ambient conditions and the reactivities are high at temperatures of 50 
to 300° C, is applied onto a substrate at ambient temperature, followed by reacting the above compounds 
at 50 to 300° C for 1 to 10 min, or is applied onto a substrate at ambient temperature, followed by 
immersing the coated substrate into water of 20 to 100° C for 1 to 10 min 

2. (Amended) The process according to claim 1, [characterized, in that] wherein at 
ambient temperature said compound containing reactive hydrogen is a solid material, a powder, a granule, 
a flake or grind or a mixture thereof [which is preferably ground]. 

3. (Amended) The process according to [claims 1 and 2, characterized, in that] claim 2 
wherein [the actual] size of the grind of said compound containing reactive hydrogen[,] is from 0.5 to 200 
(um [and is preferably from 0.5 to 60 jim and is more prefarably from 0,5 to 15 |um] 
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4. (Twice Amended) The process according to claim 1 , [characterized, in that] wherein 
said polyhydrazide is selected from the group consisting of oxalic dihydrazide, malonic dinydrazide, 
succinic dinydrazide, adipic dihydrazide, sebacic dihydrazide, dodecanoic dihydrazide, isophthalic 
dihydrazide, piperazine N,N'-dihydrazide, m-benzene-dihydrazide, and p-benzene-dihydrazide 

5. (Twice Amended) The process according to claim 4, [characterized, in that] wherein 
said [the] polyhydrazide is selected from the group consisting of adipic dihydrazide [or] and 
carbodihydrazide 

6. (Twice Amended) The process according to claim 1, [characterized, in that] wherein 
said polysemicarbazide is selected from the group consisting of ethane-disemicarbazide, butane- 
disemicarbazide, propane-disemicarbazide, hexane-disemicarbazide, para-benzene-disemicarbazide, 
tu!uene-2,4-disemicarbazide, tuluene-2,4-disemicarbazide, bis (4-semicarbazido-phenyl)ether, bis (4,4'- 
hydrozide)-3,3'-dimethoxy biphenyl, di-N.N'-methylamino urea, 4,4'-methylene-bis (cyclohexene 
semicarbazide), 3-semicarbazide-methyl-3,5,5-trimethylcyclohexyl-semicarbazide [or] and mixtures 
thereof. 

7 (Twice Amended) The process according to claim 4, [characterized, in that] wherein 
said polysulphonyl hydrazide is selected from the group consisting of p,p'-oxybis benzene sulphonyl 
hydrazide[,], bis(methylhydrazido)sulphate, bis (methylhydrazidosulphonyl)piperazine, and bis p- 
(hydrazidosulphonylamino)benzene 
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9 (Twice Amended) The process acording to claim 1, [characterized in that] wherein 
the material which contains no groups which are reactive towards the compound containing reactive 
hydrogen, is a polyether, a polyester, a polycarbonate, a polyacrylate, a polyvinylalkylether, a 
polyurethane, a polyacrylate, a polyvinylalkylether, or a polyurethane [, optionally substituted by 
substituents which are non reactive towards the material containing reactive hydrogen, and non- or low 
reactive towards the isocyanate functional material or is a plasticizer of the group of phthalic alkylesters, 
adipic alkyl esters, sebacic alkyl esters, dodecanoic alkyl esters, polyesters, hosphate esters, fatty esters, 
straight and modified natural or mineral oils, sulphonated oils, ethoxylated oils, eposidised oils, fatty acids, 
sulphon amides, fat liquors, lecithine or a mixture thereof, optionally mixed with water]. 

10 (Twice Amended) The process according to [claims 1-9, characterized, in that the] 
claim 1, wherein said mixture of the polyisocyanate functional, the polyepoxy functional, or the polyketone 
functional compound or polymer and the compound containing reactive hydrogen, is solvent free. 

1 1 . (Twice Amended) The process according to [claims 1-10, characterized, in that] 
claim 1 , wherein said polyisocyanate functional compound or polymer and said compound containing 
reactive hydrogen are mixed together in [a] an equivalent ratio of 0.5 to 1.5, [and preferably in a ratio of 
0.9 to 1 1,] applied onto a substrate and the so obtained covered or impregnated substrate is heated to a 
temperature of 50 to 300° C for 1 to 10 min [and preferably to a temperature of 60 to 200° C for 1 to 5 
min]. 
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12. (Twice Amended) The process according to [claims 1-10, characterized, in that] 
claim 1 , wherein said polyisocyanate functional compound or polymer and said compound containing 
reactive hydrogen are mixed together in [a] an equivalent ratio of 0.5 to 1 .5, [and preferably in a ratio of 
0,9 to 1,1] and applied onto a substrate whereafter the covered or impregnated substrate is immersed into 
water of 20 to 100° C for 1 to 10 min. 

13 (Twice Amended) Coatings, coated substrates, adhesives, films, sheets, 
impregnated substrates, synthetic leathers, [inmould] in mold coatings, coated leathers, coated 
polyvinylchlorides, coated non-wovens, coated coagulated polyurethane substrates, and breathable 
coated substrates, [characterized, in that they are] obtained by applying the process of [any of the 
preceding claims 1-14] claim 1 . 

14. (Twice Amended) A coating mixture to be applied in the process of [claim 1 to 15] 
claim 1 wherein the coating mixture comprises a mixture of a polyisocyanate functional, a polyepoxyde 
functional, a polyanhydride functional or a polyketone functional compound and a dispersion of a 
compound containing reactive hydrogen, which compound is a polydydrazide, a polysemicarbazide, a 
polysulphonylhydrazide, carbodinydrazide, in a material which contains no groups which are reactive 
towards the compound containing reactive hydrogen, in which mixture the reactivities of the [isocyanatee] 
isocvanate , epoxide, anhydride or the ketone functions towards the hydrazide, semicarbazide 
sulphonylhydrazide or carbodihydrazide is absent or low at ambient conditions and the reactivities are high 
at temperatures of 50 to 300° C or when the mixture is immersed into water. 
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15. (Twice Amended) A coating mixture according to [claims 1-14, characterized, in 
that] claim 1. wherein the mixture of the polyisocyanate functional compound, the polyepoxide functional 
compound, the polyanhydride functional compound or the polyketone functional compound or polymers 
thereof and the compound containing reactive hydrogen is stable at ambient temperature for at least one 
day. 

16. (Twice Amended) A coating mixture according to [claims 14 or 15, characterized, in 
that] claim 14. wherein the mixture of the polyepoxide functional compound, the polyanhydride functional 
compound or the polyketone functional compound or polymers thereof and the compound containing 
reactive hydrogen is stable at ambient temperature as a one pot system. 

17. (Twice Amended) A coating mixture according to [claims 14-16, characterized, in 
that] claim 14, wherein the compound containing reactive hydrogenix present as grind which is dispersed 
in a material which is non-reactive towards the material containing reactive hydrogen 

18. (Twice Amended) A coating mixture according to [claims 14-16, characterized, in 
that] claim 14. wherein at ambient temperature the compound containing reactive hydrogenis a solid, 
which is a powder, a granule, a flake or a grind or a mixture thereof [, which is preferably ground]. 

19 (Twice Amended) A coating mixture according to [claims 14-16, characterized, in 
that] claim 18. wherein [the] particle size of the grind [ground] or of the dispersion of the compound 
containing reactive hydrogen is from [0,5] OS to 200 ^m [, preferably from 0.5 to 60 [am and most 
preferably from 0.5 to 15 ^m]. 
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Process for the preparation of a coating, a coated sub- 
strate, an adhesive, a film or sheet, for the thus obtai- 
ned products and the coating mixture to be used in the 
process . 



The present invention relates to a process to 
prepare a coating, adhesive, film or sheet, of the thus 
obtained products and to the coating mixture to be used in 
the process. 

5 Several methods have been developed for high so- 

lids or solvent free application in the polyurethane indu- 
stry to prepare coatings or films. 

One approach is the reaction of a polyisocyanate 
or of a isocyanate functional polyurethane prepolymer with 
10 a polyol at 160-180°C. In this way flexible coatings can 

be prepared with a medium strength. A disadvantage of this 
method is that the potlife of the mixture is limited to 
about 3 hours . 

Further, while a reaction within 2 to 3 min is 
15 required, there is only a partial reaction within that ti- 
me and a post reaction takes place between the unreacted 
components during storage at ambient temperature. As a 
consequence the coatings are sometimes tacky immediately 
after the curing and for example a coated piece of textile 
2 0 cannot be rolled up. 

A second approach is the reaction between a 
blocked polyisocyanate and a polyamine or polyol. Especi- 
ally with polyamines strong films can be obtained. When 
the blocking agent is a ketoxime, such as butanone oxime, . 
2 5 it will evaporate during the reaction, but usually some of 
the butanone oxime will stay in the film. The result is 
that, also after application, their may be toxic vapours 
and the coating smells. Other types of blocking agents, 
such as dimethylpyrazole and triazole types, malonic es- 
30 ters or acetoacetates , and e-caprolactams need a long de- 
blocking time and they will partially stay in the coating 
as not-polymerized molecules. Also in these cases the coa- 
tings smell. 
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A further possibility is the combination of a po- 
lyisocyanate and a polyamine from which the amine functi- 
ons are deactivated by the reaction with a maleic ester 
under formation of a aspartate. In spite of the deactiva- 
5 tion of the amine functions the combination with a polyi- 
socyanate will have a too limited potlife. 

An alternative method is the use of internally 
blocked polyisocyanates which act as crosslinkers mainly 
in powder coatings. In this method an incorporated uretdi- 

10 on acts as internal blocking agent. At prolonged heating 
the uretdion unblocks under formation of two isocyanate 
functions, which further react with a material containing 
reactive hydrogen. The curing time at 180°C is at least 15 
min, which is an unacceptable long time for our applicati- 

15 ons , 

All these systems have some negative aspects such 
as a to short potlife, a to long reaction time and the 
evaporation of toxic vapours. We have overcome the descri- 
bed problems and have now developed a new process to pre- 
2 0 pare a coating, adhesive, film or sheet by a heat curable 
system. 

Description of the invention 

According to the present invention there is pro- 

2 5 vided a process for the preparation of a coating, adhesi- 

ve, film or sheet, characterized in that a mixture of a 
polyisocyanate functional, a polyepoxide functional, a po- 
lyanhydride functional or a polyketone functional compound 
or polymer and a compound containing reactive hydrogen, in 

3 0 which the compound containing reactive hydrogen is disper- 

sed in a material which is non-reactive towards the com- 
pound containing reactive hydrogen, which mixture is not 
or low reactive at ambient conditions and high reactive 
under selected conditions, is applied onto a substrate at 
3 5 ambient temperature, followed by reacting the above com- 
pounds at elevated temperatures. 
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Surprisingly, the technical problems known in the 
art are solved and coatings, adhesives, films or sheet are 
obtained in an easy way by the proces of the invention. 
Surprisingly, it further appeared that the potlife of the 
5 coating mixtures of the invention is relatively long, the 
reaction is relatively fast and no toxic vapours are eva- 
porated from the obtained products. 

Since the material containing reactive hydrogen 
is not or low reactive at ambient temperature towards a 

10 polyisocyanate functional, a polyepoxide functional, a po- 
lyanhydride functional, or a poly ketone functional com- 
pound or polymer such mixtures will have a long pot -life, 
which is a great advantage in the process. This means, at 
ambient temperature, such a mixture will be stable for at 

15 least 1 day. Several of the compounds containing reactive 
hydrogen are that inert in a polyketone, polyepoxide or 
polyanhydride functional compound or polymer that the mix- 
tures are stable as a one pot system. 

The material containing reactive hydrogen, is not 

2 0 or low-reactive at ambient temperature because under these 
conditions the mixture of the isocyanate functional mate- 
rial and the material containing reactive hydrogen form a 
two phase system, which means it is a heterogeneous sytem. 
In the two phase sytem the compound containing reactive 

2 5 hydrogen is present in the mixture as a solid, a powder, 

granule, a flake or a grind or a mixture thereof. The ma- 
terial is preferably ground to obtain a greater reactive 
area . 

The compound containing reactive hydrogen is pre- 

3 0 ferably dispersed in a second material, which material is 

non-reactive towards said compound containing reactive hy- 
drogen, and not or low reactive towards the isocyanate 
functional-, the epoxide functional-, the anhydride func- 
tional- or the ketone functional compound or polymer at 
35 ambient temperature before the desired reaction is effec- 
ted. 

Such a dispersion is obtained by dispersing the 
material containing reactive hydrogen, in the second mate- 
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rial by conventional methods which may be by a for example 
a disperser or a pearl mill. By dispersing the compound 
containing reactive hydrogen in an inert material a smal- 
ler particle size and a greater area can be obtained than 
5 when the pure solid is ground. 

The compound containing reactive hydrogen reacts 
fast with a polyisocyanate functional, a polyepoxide func- 
tional, a poly anhydride, or a polyketone functional com- 
pound or polymer under selected conditions. Such a condi- 

10 tion may be a sudden increase of temperature. At that mo- 
ment the material containing reactive hydrogen will melt 
or dissolve in the system, the reactive sites of the mole- 
cules can move freely, and while the mixture is homogeni- 
sed by diffusion, the reaction with the polyisocyanate 

15 functional, the polyepoxide functional, the polyanhydride 
functional, or the polyketone functional compound or poly- 
mer occurs . 

The homogenisation at higher temperatures will be 
more efficient and as a result the reaction will be faster 

20 and more complete. Moreover, the performance of the films 
or coatings will be better when the particle size of the 
material containing reactive hydrogen, is small. 

An excellent film or coating quality is obtained 
when the particle size is between 0,5 and 200 fim. A more 

25 preferable particle size is between 0,5 and 60 /im and the 
most preferable size is between 0,5 and 15 Jim. 

To obtain a maximal potlife, the material contai- 
ning reactive hydrogen may not melt or soften in the reac- 
tion mixture at ambient temperature. 

3 0 Several types of material containing reactive hy- 

drogen may be used in the process such as polyhydrazides , 
polysemicarbazides , polysulphonyl hydrazides, carbohydra- 
zide, guanidine or guanidine salts, polyamines or polyami- 
ne salts. 

35 Said polyhydrazide which may be used in the pro- 

cess of the invention may be oxalic dihydrazide, malonic 
dihydrazide, succinic dihydrazide, adipic dihydrazide, se 
bacic dihydrazide, dodecanoic dihydrazide, isophthalic di 
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hydrazide, piperazine N, N -dihydrazide , m-benzene-dihydra- 
zide, p-benzene-dihydrazide . 

Preferably adipic dihydrazide and carbodihydrazi- 
de are used since they are inert in the reaction mixtures 
5 with an epoxide functional-, an anhydride functional- or a 
ketone functional compound or polymer at ambient tempera- 
ture for at least one year. They further reacts instanta- 
neously with a polyisocyanate, a polyepoxide, a polyanhy- 
dride or a polyketone functional compound or polymer at 

10 temperatures of 80-180°C or higher. 

A polysemicarbazide which may be used in the pro- 
cess of the invention is selected from ethane -disemicarba- 
zide, butane-disemicarbazide, propane-disemicarbazide , 
hexane-disemicarbazide, para-benzene-disemicarbazide , to- 

15 luene-2, 4-disemicarbazide, toluene-2 , 4-disemicarbazide, 
bis (4-setnicarbazido-phenyl)ether, bis (4 , 4 • -hydrazido) - 
3,3'-dimethoxy biphenyl, di-N,N' -methylamino urea, 4,4'- 
methylene-bis (cyclohexene semicarbazide) , 3-semicarbazido- 
methyl-3 , 5 , 5-trimethylcyclohexyl-semicarbazide or mixtures 

2 0 thereof. 

A polysulphonylhydrazide which may be used in the 
process of the invention is selected from p,p'-oxybis ben- 
zene sulphonyl hydrazide; bis (methylhydrazido) sulphate , 
bis (methylhydrazidosulphonyl) piperazine, or bis p- 
25 (hydrazidosulphonylamino) benzene . 

Usually, guanidine hydrochloride, guanidine ace- 
tate, guanidine carbonate and guanidine nitrate are suit- 
able a guanidine salts . 

A suitable polyamine or polyamine salt may^be pi- 

3 0 perazine, piperazine diacetate, piperazine dihydroolilor i - 

de, lysine, lysine hydrate, diaminoisophorone diacetate, 
diaminoisophorone dihydrochloride . 

As mentioned before it is preferable when the 
compound containing reactive hydrogen is used as a disper- 
3 5 sion in a material which is inert to both the reactive hy- 
drogen compound and the second reagent of the reaction. 
This material is preferably a polyether, a polyester, a 
polycarbonate, a polyacrylate , a polyvinylalkylether , a 
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polyurethane, optionally substituted by substituents which 
are non reactive towards the material containing reactive 
hydrogen, and non- or low reactive towards the isocyanate 
functional material or is a plasticizer of the group of 
5 phthalic alkylesters, adipic alkyl esters, sebacic alkyl 
esters, dodecanoic alkyl esters, polyesters, phosphate es- 
ters, fatty esters, straight and modified natural or mine- 
ral oils, sulphonated oils, ethoxylated oils, epoxidised 
oils, fatty acids, sulphon amides, fat liquors, lecithine 

10 or a mixture thereof, optionally mixed with water. 

An important aspect of the invention is that a 
low solvent level can be used during the process, and most 
preferably the process is solvent free. 

In the process of the invention a polyisocyanate 

15 functional compound or polymer, a polyketone functional 

compound or polymer, a polyepoxide functional compound or 
polymer, or a polyanhydride functional compound or polymer 
and the material containing reactive hydrogen are mixed 
together in an stoichiometric ratio of 0.5 to 1.5, and 

20 preferably in a ratio of 0.9 to 1,2, whereafter the obtai- 
ned mixture is applied onto a substrate and the covered or 
impregnated substrate is heated to a temperature of 50 to 
300°C for 1-20 min and preferably to 80 to 200°C for 1 to 
10 min. 

2 5 Surprisingly it appeared that the reaction takes 

place as well when the polyisocyanate functional compound 
or polymer and the material containing reactive hydrogen 
are mixed together in a stoichiometric ratio of 0.5-1.5 
and preferably in a ratio of 0.9 -1.1 whereafter the ob- 

3 0 tained mixture is applied onto a substrate and the covered 

or impregnated substrate is immersed into water of 2 0 to 
100°C for 0.5 to 10 min. 

The isocyanate functional compound or polymer 
which is used in the process of the invention is usually a 
3 5 polyisocyanate or a isocyanate functional polyurethane 
prepolymer . 
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Urea functions are formed by the reaction of the 
isocyanate functions and the NH 2 -f unctions of the material 
containing reactive hydrogen. 

The ketone functional compound or polymer of the 
5 invention is preferably a ketone functional polymer polyu- 
rethane with in-chain, pendant and/or terminal ketone 
functions. Ketimine functions are formed by the reaction 
of the ketone and the NH 2 - functions of the material contai- 
ning reactive hydrogen. 

10 The anhydride functional compound of the inventi- 

on is usually a polyanhydride or a copolymer containing 
anhydride functions. Amide functions are formed by the re- 
action of the anhydride function and the NH 2 -f unctions of 
the the material containing reactive hydrogen. 

15 The epoxide functional compound of the invention 

is usually a polyepoxide or a epoxy functional polymer. 
The epoxide rings are opened during the reaction with the 
NH 2 - functions of the material containing reactive hydrogen 
and secundairy ore tertiary amines are formed. 

2 0 A further part of the invention are the coatings, 

coated substrates, adhesives, films, sheets, impregnated 
substrates, synthetic leathers, inmould coatings, coated 
leathers, coated polyvinylchlorides , coated non-wovens, 
coated coagulated polyurethane substrates, breathable coa- 
25 ted substrates which are obtained by the process of the 
invention. 

The thus obtained films or coatings are strong, 
dry, flexible and UV-resistant . 

The process and application results of the pre- 

3 0 sent invention are profitable regarding to conventional 

heat curable systems which are low- solvent or solvent - 
free. Regarding to the system in which a polyisocyanate 
functional compound or polymer reacts with a polyol the 
mixture of the present invention has a longer pot life, 
35 while the reaction is faster, almost instanteneous , and 

more complete at elevated temperatures. The obtained films 
or coatings are stronger because in the process of the in- 
vention urea functions are formed by the reaction of the 



WO 01/23451 



trs: :r» ?3 >r v .::?h 

l^ 1 * 1 -*J»i;i* it j , 

PCT/NL00/00<&$ 



8 



isocyanate function and the amine or hydrazide, while in 
the reaction of a isocyanate and a OH-function a urethane 
function is formed. It is wellknown that an urea function 
gives additional strength because of the presence of hy- 
5 drogen at the N of the urea function which makes it possi- 
ble to form hydrogen bridges . 

Regarding to the systems in which blocked isocya- 
nates are used in combination with polyamines films or 
coatings of comparable strength are formed by the process 

10 of the invention, but the elongation and the tension at 

break is larger. The potlife of the mixture of the present 
invention is longer, there are no evaporating toxic reac- 
tants such as butanone oxime , or remaining low molecular 
material such as dimethylpyrazole and triazole types, ma- 

15 Ionic esters or acetoacetates and the resulting films or 

coatings do not smell. As a consequence the process of the 
invention will not have any damaging effect on the envi- 
ronment . 

Regarding to the systems in which a polyisocyana- 

2 0 te is reacted with a polyamine from which the amine func- 

tions are deactivated by the reaction with a maleic ester 
under formation of a aspartate, the mixtures of the pro- 
cess of the invention have a much longer potlife. 

Regarding to the system in which an incorporated 
25 uretdion acts as internal blocking agent the reaction time 
is much shorter at elevated temperatures . 

Finally the invention provides a coating mixture 
comprising on the one side a isocyanatef unctional com- 
pound, a polyepoxide functional compound, a polyanhydride 

3 0 functional compound, or a polyketone functional compound 

and on the other side a compound containing a reactive hy- 
drogen which is not or low reactive at ambient temperature 
and highly reactive under selected conditions, which coa- 
ting mixture is applied in the process of the present in- 
3 5 vent ion. 

The coating mixture of the invention is stable at 
ambient temperature for at least one day and prefarably 
the coating mixture of the epoxide functional-, the anhy- 
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dride functional- or the ketone functional compound or po- 
lymer and the compound containing reactive hydrogen is 
stable at ambient temperature as a one pot system. 

The compound containing reactive hydrogen is pre- 
5 sent in the mixture as a solid, a powder, a granule, a 
flake or a grind or a mixture thereof and is preferably 
ground . 

As mentioned before it is preferable when the 
compound containing reactive hydrogen is used as a disper- 

10 sion in a material which is inert to both the reactive hy- 
drogen compound and the second reagent of the reaction. 

The particle size of the ground or of the disper- 
sion of the compound containing reactive hydrogen is from 
0,5 to 2 00 /*m, preferably from 0.5 to 60 /xm and most pre- 

15 ferably from 0.5 to 15 /xm. 

The mixtures of the isocyanate functional materi- 
al and the material containing reactive hydrogen, may be 
applied onto a substrate. They may be used as films, 
sheets, in adhesives, sealants, printing ink and in coa- 

2 0 tings. They may be applied on any substrates, including 

leather or artificial leather, metals, wood, glass, plas- 
tics, paper, paper board, textile, non-woven, cloth, foam 
and the like by conventional methods, including spraying, 
flow-coating, reverse-coating, brushing, dipping, sprea- 

25 ding and the like. The cured material may be further trea- 
ted with coatings, such as a top-coat, or adhered to any 
sustrate by direct or transfer coating technics. 

Many additives may be present for application re- 
asons, for example fillers, colorants, pigments, silicons, 

30 fire retardants, matting agents, flow agents, foaming 
agents and the like. 

Some applications where the process of the inven- 
tion is used are of special interest. 

For example, the process may be used for the pre- 

35 paration of a coated textile to be used as a synthetic le- 
ather. Such a process may comprise the preparation of an 
adhesion coat onto textile, followed by applying a mixture 
of a polyurethane prepolymer and a hydrazide-, semicarba- 
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zide-, amine or amine salt- dispersion of the invention 
onto the adhesion coat and curing of this mixture at an 
elevated temperature, which may be between 80 and 250°C. 
The coating may further be embossed at 80 to 2 50°C. 
5 By repeating of the process described above on 

the backside of the textile a double sided coated textile 
may be obtained. 

Alternatively the process may be used for the 
preparation of a coated substrate to be used as synthetic 

10 leather by transfer coating , which may comprise the pre- 
paration of a skincoat onto release paper, followed by the 
preparation of an intermediate coat by applying a mixture 
of a polyurethane prepolymer and a hydrazide-, semicarba- 
zide-, amine or amine salt- dispersion of the invention 

15 onto the skincoat and curing of this mixture at an eleva- 
ted temperature, which may be between 8 0 and 250 °C, where- 
after an adhesive coat is applyed onto the intermediate 
coat in which a piece of textile is laminated and the thus 
obtained material is dried, whereafter the release paper 

2 0 is removed . 

The process described above may also be used for 
the preparation of for example coated leather, coated 
polyvinyl chloride, coated non- woven, coated coagulated 
polyurethane substrates . 

2 5 Alternatively the process may be used for the 

preparation of a coated polyvinyl chloride to be used as 
synthetic leather by transfer coating , which may comprise 
the preparation of a skincoat onto release paper, followed 
by the preparation of an intermediate coat by applying a 

30 mixture of a polyurethane prepolymer and a hydrazide-, 

semicarbazide- , amine or amine salt- dispersion of the in- 
vention onto the skincoat and curing of this mixture at an 
elevated temperature, which may be between 8 0 and 2 50 °C, 
whereafter a compact polyvinylchloride substrate onto the 

35 high solids coat is prepared by applying a polyvinylchlo- 
ride paste onto the high-solids coat, optionally followed 
by laminating of a piece of textile into the polyvinyl - 
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chloride paste, and curing of the polyvinyl chloride pas- 
te . 

The process may further be used in the preparati- 
on of a moulded material by inmould coating which compri- 
ses spraying of a mixture of a polyurethane prepolymer and 
a hydrazide-, semicarbazide- , amine or amine salt-disper- 
sion of the invention, and optionally a non-reactive sol- 
vent into a matrix until a desired coating thickness is 
obtained. The matrix may be heated during the spray pro- 
cess, or after the spraying process. After the curing the 
moulded material may be removed. 

Various aspects of the present invention are il- 
lustrated by the following examples. These examples are 
only illustrative of the invention and are not limiting 
the invention as claimed hereafter. 

Examples 

Example 1 

Preparation of an aliphatic polyether based iso- 

2 0 cyanate functional polyurethane prepolymer . 

Under a nitrogen atmosphere 112.78 g (507.56 
mmole) of 3 -isocyanatomethyl-3 , 5 , 5-trimethylcyclohexyliso- 
cyanate (hereafter refered to as IPDI) was added to a mix- 
ture of 139.21 g (138.24 mmole) of a polypropylene glycol 
25 with a molecular weight of 1007, 163.77 g (81.89 mmole) of 
a propylene glycol with a molecular weight of 2 0 00 and 
4.2 g (31.34 mmole) of trimethylol propane at 60-70°C whi- 
le stirring. The mixture was heated to 100° C and reacted 
at this temperature for 2 hrs to form a polyurethane pre- 

3 0 polymer. After 1 hr of reaction time 0 . 1 g of tinoctoate 

was added as a catalyst. The reaction mixture was cooled 
down. The amount of remaining NCO was measured and appea- 
red to be 4.43%. 



10 
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Example 2 

Preparation of an aliphatic polyester based iso- 
cyanate functional polyurethane prepolymer. 
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Under a nitrogen atmosphere a 107.12 g (4 82 
mmole) of IPDI was added to a mixture of 141.81 g (151.67 
mmole) of a polyester diol with a molecular weight of 935 
available from Occidental as Ruco S 1015-120, 166.83 g 
5 (55.61 mmole) of a polyesterdiol with a molecular weight 
of 3000 available from Occidental as Ruco S 1015-35 and 
4.2 g (31.34 mmole) of trimethylol propane at 60-70°C whi- 
le stirring. The mixture was heated to 10 0 °C and reacted 
at this temperature for 2 hrs to form a polyurethane pre- 
10 polymer. After 1 hr of reaction time 0.1 g of tinoctoate 
was added as a catalyst. The reaction mixture was cooled 
down. The amount of remaining NCO was measured and appea- 
red to be 3 . 99%. 



15 Example 3 

Preparation of an aromatic polyether based isocy- 
anate functional polyurethane prepolymer. 

The procedure of example l was repeated with the 
exception that the IPDI was replaced by 88.31 g (507.56 
2 0 mmole) of toluene diisocyanate (hereafter referred to as 
TDI) and the reaction was executed at 90-95°C. The NCO 
amount appeared to be 4.60%-; 



Example 4 

2 5 Preparation of an aromatic polyester based isocy- 

anate functional polyurethane prepolymer. 

The procedure of example 2 was repeated with the 
exception that the IPDI was replaced by 85.61 g (492 
mmole) of TDI and the reaction was executed at 90-95°C. 

3 0 The NCO amount appeared to be 4.23%. 



Example 5 

Preparation of a ketone functional polyurethane 
polymer from a isocyanate functional polyurethane prepoly- 
3 5 mer and hydroxyacetone 

Under a nitrogen atmosphere a mixture of 10 0 g of 
the polyurethane prepolymer from example 1 and 7.81 g 
(105.48 mmole) of hydroxyacetone were heated to 100°C. The 
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■ mixture was stirred for 2 hrs at 100°C. After 1 hr of re- 
action time 0.1 g of tinoctoate was added as a catalyst. 
The disappearance of NCO was checked by IR- spectroscopy by 
following the NCO signal at 2269 cm" 1 . 

5 

Example 6 

Preparation of a ketone functional polyurethane 

polymer. 

Under a nitrogen atmosphere 68.42 g (308 mmole) 
10 of IPDI was added to 251 g (171 mmole) of a ketone functi- 
onal polyester diol obtainable from NeoResins as PEC 2 05 
in 80 g of dipropylene glycole dimethyl ether at 60°C whi- 
le stirring. The mixture was heated to 100°C and reacted 
at this temperature for 2 hrs to form a polyurethane pre- 
15 polymer. After 1 hr of reaction time 0 . 1 g of tinoctoate 
was added as a catalyst. The reaction mixture was cooled 
down. The amount of remaining NCO was measured using a 
sample of 10 g, and appeared to be 2.71. 

18.65 g (252 mmole) of methoxyethylamine was added 
2 0 to the obtained polyurethane prepolymer and the mixture 
was stirred for 15 min at 20 °C. The disappearance of NCO 
was checked by IR- spectroscopy by following the NCO signal 
at 2269 cm" 1 . 

2 5 Example 7 

Preparation of a ketone functional polyurethane 
polymer from a isocyanate functional isocyanurate and hy- 
droxyacetone 

Under a nitrogen atmosphere a mixture of 151 g 

30 (259 mmole) N, N 1 , N 1 » - triisocyanatohexylisocyanurate and 

57.50 g (777 mmole) of hydroxyacetone in 52.13 g of dipro- 
pylene glycol dimethyl ether were heated to 90°C. The mix- 
ture was stirred for 2 hrs at 90 °C. After 1 hr of reaction 
time 0.1 g of tinoctoate was added as a catalyst. The dis- 

35 appearance of NCO was checked by IR-spectroscopy by follo- 
wing the NCO signal at 22 6 9 cm' 1 . 
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Example 8 

Comparative example: preparation of a film from a 
MEK-oxime blocked polyurethane polymer and a amine functi- 
onal crosslinker. 
5 9.39 g (105.48 mmole) of mekoxime was added to 

100 g of the prepolymer of example 1 at 60-65°C. The mix- 
ture was stirred for 2 hrs at 7 0 °C. The disappearance of 
the NCO was checked by the absence of the NCO- signal in 
the Infrared spectrum at 2270 cm" 1 . The product was cooled 
10 down and mixed with 12.4 7 g (52.4 mmole) of 3 , 3 1 -dimethyl - 
4 , 4 ■ -diamino-dicyclohexyl-methan and 0.1 g of a 10 % solu- 
tion of dibutyltinlaureate in dipropylene glycol dimethyl 
ether as catalyst. 

20 0 /xm films were prepared and cured at 180 °C for 

15 5 min. 



Example 9 

Comparative example: preparation of a film from a 
OH- functional polyurethane polymer and a NCO- crosslinker 
20 A: preparation of the OH- functional polyurethane 

polymer : 

Under a nitrogen atmosphere 2 64 g (132 mmole) of 
a polypropyleneglycol with a molecular weight of 20 0 0 and 
7.92 (88 mmole) of 1 , 3 -butanediol were heated to 80°C. 

25 97.68 (440 mmole) of IPDI was added and the mixture was ' 
stirred for 2 hrs at 100°C. After 1 hr of reaction time 
0.1 g of tinoctoate was added as a catalyst. The reaction 
mixture was cooled down and the amount of remaining NCO in 
the resulting prepolymer was determined by titration and 

30 appeared to be 4.6%. 36.21 g (402 mmole) of 1,3- butanedi- 
ol and 0.1 g of dibutyl tinlaureate were added and the 
mixture was heated to 100° for two hrs. The disappearance 
of the NCO was checked by the absence of the NCO- signal in 
the Infrared spectrum at 2270 cm" 1 . The product was cooled 

35 down and had an OH-amount of 2.13 meq/g 

B: preparation of an NCO -crosslinker : 14.4 g (24 0 
mmole) of n-propanol was added within 30 min to 102.2 gr 
(containing 600 mmole of NCO) of N,N» ,N' 1 - triisocyanato- 
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hexylisocyanurate, whereafter the mixture was stirred and 
heated at 80° for 2 hrs . After 1 hr of reaction time 0.1 
g of tinoctoate was added as a catalyst. The reaction mix- 
ture was cooled down and the amount of remaining NCO in 
5 the resulting polymer was determined by titration and ap- 
peared to be 12 . 0 

A 2 00 jan film was prepared from a mixture of 13 
gr of the product of A and 9 . 2 g of the product of B with 
0.05 g of a 10 % solution of dibutyltinlaureate in dipro- 
10 pylene glycol dimethyl ether as catalyst. The film was cu- 
red for 5 min at 160°C. 

Example 10 

Preparation of a semicarbazide from 4,4 ! - 
15 methylene-bis (cyclohexylisocyanate) and hydrazine. 

2 6.2 g (100 mmole) of 4 , 4 1 -ethylenebis (cyclo- 
hexylisocyanate) in 2 6.2 g of dipropylene glycol dimethyl 
ether was added to 12 g (240 mmole) of hydrazine hydrate 
in 18 g of isopropanol and 12 g of of dipropylene glycol 
2 0 dimethyl ether while keeping the temperature below 2 5 °C by 
cooling with ice. A white precipitate appeared. After 
stirring for 3 0 min the precipitate was filtered of and 
rinsed with dipropylene glycol dimethyl ether. The product 
was dried at 80°C. The yield was 44.42 g = 88.9 % from the 
25 theoretical amount. 

Example 11 

Preparation of a semicarbazide from hexamethylene 
diisocyanate and hydrazine. 

30 33.6 g (200 mmole) of hexamethylenediisocyanate 

in 3 3.6 g of dipropylene glycol dimethyl ether was added 
to 24 g (480 mmole) of hydra zinehydrate in 27 g of isopro- 
panol and 24 g of of dipropylene glycol dimethyl ether 
while keeping the temperature below 25°C by cooling with 

35 ice. A white precipitate appeared. After stirring for 30 

min the precipitate was filtered of and rinsed with dipro- 
pylene glycol dimethyl ether. The product was dried at 
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80°C. The yield was 41.95 g = 84.9 % from the theoretical 
amount . 



Example 12 

5 Preparation of a semicarbazide from a commercial 

mixture of toluene diisocynate and hydrazine. 

34.8 g (200 mmole) of a commercial mixture of to- 
luene diisocynate in 33.6 g of dipropylene glycol dimethyl 
ether was added to 2 4 g (4 80 mmole) of hydrazine hydrate 
10 in 24 g of isopropanol and 24 g of water while keeping the 
* temperature below 25°C by cooling with ice. A white preci- 
pitate appeared. After stirring for 3 0 min the precipitate 
was filtered of and rinsed with dipropylene glycol dime- 
thyl ether. The product was dried at 8 0 °C. 
15 The yield was 34.78 g = 69.3 % from the theoreti- 

cal amount . 



Example 13 

Preparation of a semicarbazide from 3 -isocyanato- 
20 methyl -3,5, 5 - trimethylcyclohexylisocyanate and hydrazine. 

44.4 g (200 mmole) of IPDI in 33.6 g of dipropy- 
lene glycol dimethyl ether was added to 24 g (48 0 mmole) 
of hydrazine hydrate in 24 g of isopropanol and 24 g of 
water while keeping the temperature below 25 °C by cooling 
25 with ice. The mixture was stirred for l hr and the sol- 
vents were evaporated. The mixture was cristalized from 
isopropanol . 

Example 14 

3 0 Preparation of a grind and of a dispersion of 

adipic dihydrazide. 

Adipic dihydrazide was ground as a pure powder or 
it was ground in a 1:1 weight ratio in di (ethylhexyl ) adi- 
pate in the presence of 0 . 5 % of Triton X-100. By increa- 

3 5 sing the dispersioning time and the speed of the stirring 
blade smaller particle sizes could be obtained. The grinds 
and dispersions which were obtained are presented. in 
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Table I. The range of the particle size in the dispersions 
were measured by microscopy 



10 



15 



20 



Table 1 Particle sizes of adipic dihydrazide in a pure 
grind or as a dispersion in di (ethylhexyl) adipate 



Example 



14 A 

14 B 

14 C 

14 D 

14 E 

14 F 



medium 



Pure — 
pure , ground 
di (ethylhexyl) adipate 
di (ethylhexyl ) adipate 
di (ethylhexyl) adipate 
di (ethylhexyl) adipate 



particle size ot adipic 
dihydrazide in the medium (fim) 



Range 



30-300 
30-250 
40-150 
30- 60 
5- 40 
0 .5-13 



Example 15 

Preparation of a dispersion of adipic hydrazide 
in different liquid materials which are none non-reactive 
towards the adipic dihydrazide. 

Adipic hydrazide was dispersed in a 1:1 weight 
ratio in liquid materials which were non-reactive towards 
the adipic dihydrazide in the presence of 0 . 5 % of Triton 
X-100 by a Dispermat pearl mill configuration for 1.5 hrs 
at 5000 rpm. The range of the particle size in the disper- 
sions depending on the medium were measured by microscopy. 
The results are presented in Table 2. The results show 
that the values for the particle size in a more polar me- 
dium are slighly less than in an apolar medium. 



25 



Table 2 Particle size of adipic dihydrazide as dispersion 
in several media 



Example 



medium 


particle size of adipic 




dihydrazide in the medium 




(Mm) 




range 


di (ethylhexyl) adipate 


30 - 60 


dibutyl phtalate 


30 - 60 


dioctyl phtalate 


30 - 60 


dibutyl sebacate 


30 - 60 


polyethylene glycol 


10 - 30 


tributoxyethylphosphate 


10 - 30 


soybean lecithin 


10 - 30 


castor oil 


10 - 30 


N-methyl pyrrolidone 


10 - 30 


dipropylene glycol 


10 - 30 


dimethylether 





15A 
15B 
15C 
15D 
15E 
15F 
15G 
15H 
151 
15J 
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Example 16 

Preparation of a dispersion of several dihydrazi- 
des, disemicarbazides , a di (sulphonylhydrazide) , amine 
5 salts. 

Several dihydrazides , disemicarbazides, sulpho- 
nyl dihydr a z ides and diamine salts were ground in 
di (ethylhexyl) adipate or in tributoxyethyl phosphate or 
in N-methylpyrroli-don by a Dispermat pearl mill configu- 

10 ration for 1.5 hrs at 5000 rpm. The products which were 

ground were: carbodihydrazide, oxalic dihydrazide, succi- 
nic dihydrazide, adipic dihydrazide, sebacic dihydrazide, 
dodecanoic dihydrazide, isophtalic dihydrazide, the pro- 
ducts of example 10, 11, 12 and 13, 4 , 4 1 -oxybis (benzene - 

15 sulphonylhydrazide), guanidine hydrochloride, lysine. 

In all cases the particle sizes of the hydrogen 
reactive materials in the dispersions were measured by mi- 
croscopy . The ranges in di (ethylhexyl) adipate were com- 
parable and were between 3 0 and 60 /an. The values in tri- 

20 butoxyethyl phosphate or in N-methylpyrrolidon were 
slightly less and were 10-3 0 fim. 

Example 17 

Kinetics of the curing of the prepolymers of 
25 example 1, 2, 3 and 4 with adipic dihydrazide at several 

temperatures and times, measured by infrared spectroscopy. 

The reaction of the prepolymers of example 1, 2, 
3 and 4 with the adipic hydrazide dispersion of example 15 
A (containing 5.716 meq of hydrazide/g) was followed at 
3 0 several temperatures by infrared spectroscopy. Further the 
potlife of the mixtures at 5 0 °C were controled. 

50 gr of a polyurethane prepolymer of example 1, 
2 , 3 , or 4 was mixed with a stoichiometric amount of the 
adipic dihydrazide dispersion and a film was prepared onto 
35 a sodium chloride cell. An Infrared spectrum was prepared 
which showed a large NCO signal at 2260 cm" 1 . The cell was 
heated at 140, 160 or at 180°C for several minutes and the 
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decrease of the NCO-signal was measured by IR-spectros- 
copy. The results are presented in Table 3. 

The results show that the IPDI -based prepolymers 
from example 1 and 2 are more reactive than the TDI -based 
5 prepolymers from example 3 and 4, which is indicated by a 
faster disappearance of the NCO-signal. There is not a 
significant difference in reactivity between the polyether 
and the polyester prepolymers. 

Further the mixtures were stable for at least 6 
10 weeks at 50 °C and at that moment the intensity of the sig- 
nals of the NCO in the IR- spectrum were comparable with 
that of the freshly prepared mixtures. 

Table 3 decrease of the NCO signal in the infrared spec- 
15 trum during- the curing reaction of isocyanate functional 
prepolymers of example 2, 2, 3 and 4 with an adipic acid 
dispersion in di (ethylhexyl) adipate 



Product 


Curing 


amount of 


remaining NCO (%) 


after" 


of 
Example 


Temperature 
(°C) 










4 min 


6 min 


9 min 


15 min 


1 


140 


19 . 0- 


5.7 


2.5 


1.2 




160 


1.5 


0,3 


0 


0 . 3 


2 


14 0 


26 . 5 


5 . 9 


2.2 


1.2 




160 


1.2 


0 . 1 


0 


0 


3 


140 


na 


78.9 


55.9 


49.6 




160 


na 


25.2 


10 . 3 


8.2 




180 


17 .4 


9 


5.5 


2.2 




200 


3.2 


1.5 


1.0 


0.7 


4 


140 


na 


89. 0 


58.8 


51.1 




160 


na 


49. 7 


11.5 


8 . 5 




180 


19.4 


9.8 


5.6 


2.4 




200 


5.4 


2 . 7 


1.5 


1.2 



Notes to table 3 : 

a) determined by measuring the area of the signal at 2260- 
70 cm' 1 from the NCO-signal regarding to the carbonyl 

25 signal at 1740 cm" 1 . 

b) na - not available 
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Example 18 

Kinetics of the film formation by curing of the 
polurethane prepolymer of example 2 and 4 with adipic di- 
hydrazide or carbodihydrazide at several temperatures and 
5 times. 

50 gr of polyurethane prepolymer of example 2 
(based on IPDI, which is an alifatic diisocyanate) or 4 
(based on TDI, which is an aromatic diisocyanate) were 
mixed with an stoichiometric amount of the adipic dihydra- 

10 zide dispersion of example 15 A or of the carbodihydrazide 
dispersion of example 16 and the mixtures were applied on- 
to release paper. The curing of the films was checked at 
120, 140 and at 160°C at 1, 2, 3, 6 and 12 min. The re- 
sults are presented in tabel 4. Both, aromatic and alipha- 

15 tic prepolymers are completely reacted with the carbodihy- 
drazide or with the adipic dihydrazide after 3 min. at 
160°C. Regarding to example 17 the reaction is faster be- 
cause the sodium chloride cell needs more time for warming 
up than release paper. When the film formation was comple- 

2 0 te flexible films were obtained. 

Table 4: Film formation by curing of a polyurethane prepo- 
lymer of example 2 and 4 with adipic dihydrazide or carbo- 
dihydrazide at several temperatures and times 



poly- 
urethane 


hydrogen 
reactive 


curing 
temp . 




phase of the film*' 
at a curing time of 




of 


material 
















example 






















(°C) 


1 


2 


3 


6 




12 








min 


min 


min 


min 




min 


2 


adipic 


120 


w 


w 


w 


t 




r 




dihydrazide 


140 


t 


r-i 


r 


r 




r 






160 


r-i 


r 


r 


r 




r 


2 


carbodi- 


120 


w 


w 


t 


t 




r 




hydrazide 


140 


t 


t 


r-i 


r 




r 






160 


r- i 


r 


r 


r 




r 


4 


adipic 


140 


w 


w 


w 


w 




t 




dihydrazide 


160 


r-i 


r 


r 


r 




r 


4 


carbodi - 


140 


r-a 


r 


r 


r 




r 




hydrazide 


160 


r-i 


r 


r 


r 




r 



Notes to Table 4 

a) w : the mixture is still wet; no reaction is 
observed 
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t : the mixture is tacky; a partial reaction is 
effected 

r-i : film formation is effected, but the film is 
not strong, which means that the reaction is 
i incomplete 

r : complete film formation is effected 



Example 19 

Preparation of films by curing a prepolymer of 
10 example 2 and adipic hydrazide powder or dispersion of 

example 14 and measurement of the homogenity of the films 
depending on the particle size of the adipic dihydrazide. 

3.48 g (20 mmole) of ground adipic dihydrazide or 
7.00 g (20 mmole) of an adipic dihydrazide dispersion in 
15 di (ethylhexyl) adipate of example 15 A was stirred into 50 
g (containing 4 0 meq of NCO) of the prepolymer of example 
2. Films of 2 00 fim were prepared onto a black coated glos- 
sy paper and heated for 3 min at 160°C. The gloss of the 
films was measured by a ref lectometer . Further films of 

2 0 200 /x were prepared on transparant polyester sheets and 

the transparancy of the films was determined by measuring 
the transmision by spectroscopy at 550 nm on a Hitachi mo- 
del 101 spectrophoto-meter . The gloss and the transparancy 
of the films is a measure for the homogenity of the films 
25 The results of the tests are in table 5. It appeared that 
when the particle size of the adipic dihydrazide was 
small, the gloss and the transparancy of the films were 
maximal . 

3 0 Table 5: Homogeneity of cured films depending on the par- 

tide size of the adipic dihydrazide 



Adipic hydrazide 
grind originated 
from example 


particle size 
of the adipic 
dihydrazide 
in the grind (pm) 


gloss 
films 


of cured 
of 2 00 fim 


transmission 
of cured 
films of 
200 /im(%) 


range 


14 A 


30 


- 300 




7 . 8 


52 . 2 


14 B 


30 


- 250 




8 . 5 


64 . 5 


14 C 


40 


- 150 




27 


85 . 0 


14 D 


30 


- 60 




46 


93.5 


14 E 


5 


- 40 




60 


94 . 6 


14 F 


0 . 


5-13 




95 


97 . 0 



U «zE ^ i£z;! ""^n^^^t^WSti^^&d 5 ^ 
WO 01/23451 FC 1 /WLUU/UU( »^ 

22 

Example 2 0 

Preparation of a film by curing a polyether po- 
lyurethane prepolymer and a adipic dihydrazide dispersion 
and comparing the film with the film of example 8 and of 
5 example 9 . 

9.2 8 g (26.5 mmole) of an adipic dihydrazide dis- 
persion of example 15 A was stirred into 50 g (containing 
53 meg of NCO) of the prepolymer of example 1. Films of 
20 0 fim were prepared and reacted for 3 min at 160 °C. The 
10 mechanical properties of the films were determined and 

compared to those of the films of the high solid systems 
of comparative examples 8 and 9. The results are shown in 
table 6. 

The results show that regarding to the films of 
15 example 8 and 9 the maximal strength and elongation of the 
film of example 2 0 is much higher. The tensile strength at 
10 0 and 200 MPa is much more than that of example 9 and 
comparable with that of example 8 . Regarding to example 8 
there is a further advantage that no butanone oxime is re- 
20 leased. 



Table 6: mechanical properties of the films of a polyether 
polyurethane cured with adipic di-hydrazide regarding to 
the films of example 8 and of example S. 



Film 




Mechanical properties {MPa)~ } 


of 














example 
















M-100 


M-200 


M-300 


M400 


UTS 


Elongation 


8 


2 . 6 


3 . 8 






4.7 


260 


9 


0 . 6 


1.2 






1.3 


220 


20 


2 . 8 


4.4 


5 . 8 


7 . 7 


7 . 8 


405 



notes to table 6: 

a) MPa is megapascal (10 6 Nm' 2 ) . The mechanical properties 
and the elongation are measured with films which were 
3 0 stretched at a thickness of 200 /im on a MTS Synergie 20 0 

apparatus. The values at M-100, M-200, M-300 and M400 
give tensile strengths of the films while stretching 
them for respectively 100, 200, 300 and 400 %. The UTS 
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is the ultimate tensile strength just before the film 
breaks. The elongation is the maximal elongation before 
the film breaks. 

5 Example 21 

Preparation of coatings on glass by curing a po- 
lyisocyanate and the adipic hydrazide dispersion of exam- 
ple 15A. 

50 g of N,N f ,N ,f - tris (6-isocyanatohexyl) iso- 
10 cyanurate or of, N, N 1 -bis (6-isocyanato-hexyl-N- (6-isocya- 
nato-hexylamido) urea was mixed with a stoichiometric 
amount of the adipic hydrazide dispersion of example 15A 
or of the carbodihydrazide dispersion of example 16. 
200 fim films were prepared on glass and heated for 6 min 
15 at 160 °c. Hard coating surfaces were obtained with a good 
adhesion to the glass. 



Example 22 

Preparation of a film by curing a polyure thane 

2 0 prepolymer and a dispersion of a hydrogen reactive materi- 

al of example 16 . 

50 g of the polyurethane prepolymer of example 2 
was mixed with a stoichiometric amount of the dispersions 
of example 16 and the mixtures were applied onto release 
25 paper. The curing of the films was checked at 140 or 160°C 
after 3 min and after 12 min. When no film formation was 
observed the curing was checked at 22 0 and 2 50°C. The re- 
sults are presented in tabel 7 . 

The results show that the dihydrazides , disemi- 

3 0 carbazides and some diamine salts react with a isocyanate 

functional polyurethane prepolymer to form a film. These 
films are flexible. The table further shows that the reac- 
tivity of the used dihydrazides is comparable with that of 
the sulphonyldihydrazide used and both are are more reac- 
3 5 tive than the semicarbazides used. The amine salts need a 
prolonged heating at higher temperatures before they re- 
act . 
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Table 7: Film formation by curing the polyuretha- 
ne prepolymer of example 2 and a dihydrazide, disemicarba- 
zide / and a diamine 



Hydrogen reactive material 






phase 


of the 


film a; 


time 




at 


a curing temperature and 


of 




140 


°C 


16C 


>°C 


220 




250°C 




3 


12 


3 


12 


3 


12 


3 




min 


min 


min 


min 


min 


min 


min 


carbodihydrazide 


r-i 


r 


r 


r 








oxalic dihydrazide 


t 


r 


r 


r 








succinic dihydrazide 


t 


r 


r 


r 








adipic dihydrazide 


r 


r , 


r 


r 








sebacic dihydrazide 


r 


r 


r 


r 








dodecanoic dihydrazide 


r 


r 


r 


r 








isophtaltic dihydrazide 


r 


r 


r 


r 








4 , 4 1 -methylenebis- 


w 


w 


w 


t 


r 






(cyclohexylisemicarbazide) 
















hexamethylene disemicarbazide 


w 


w 


t 


r 


r 






tolyldisemicarbazide 


w 


w 


w 


t 


r 






3 - semicarbazidomethyl -3,5,5- 


w 


w 


w 


r-i 


r 






t rimethyl eye lohexyl semi - 
















carbazide 4,4'-oxybis- 


r 


r 


r 


r 








(benzenesulphonylhydrazide) 
















guanidinehydrochloride 


w 


w 


w 


w 


w 


r 


r- i 


lysine 


w 


w 


w 


w 


t 


r 


r- i 



Notes to Table 7 

a) w : the mixture is still wet; no reaction is 
observed 

t : the mixture is tacky; a partial reaction is 
effected 

r-i : film formation is effected, but the film is 
not strong, which means that the reaction is 
incomplete 

r : complete film formation is effected 
Example 23 

Preparation of a film by curing a polyepoxide and 
a adipic dihydrazide or a carbodihydrazide dispersion 
50 g (138.7 mmole) of Tetrad-X, which is a polyepoxide ma- 
terial obtainable from Mitsubishi, was mixed with a stoi- 
chiometric amount of the adipic hydrazide dispersion of 
example 15 A or the carbodihydrazide of example 16 . The 
products were applied onto release paper and heated at 14 0 
and at 160°C. The mixtures were cured after 6 min at 160 °C 
or after 3 min at 180°C. Brittle films were obtained. 
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Example 24 

Preparation of a film by curing a poly ketone 
functional compound and a adipic dihydrazide dispersion or 
a carbohydrazide dispersion. 

The products of example 5, 6 and 7 and a mixture 
20 % of example 7 + 8 0 % of example 5 were mixed with a 
stoichiomeric amount of the adipic dihydrazide dispersion 
of example 15 A or with the carbodihydrazide dispersion of 
example 16. The products were applied onto release paper. 
The films were cured at 160°C during 3 min. The film for- 
mation was complete. The films of the cured product of 
examples 5 and 6 were very soft, sticky and flexible- The 
film of the cured mixture was flexible and the film of the 
cured product of example 7 was very hard. 



Example 2 5 

Preparation of a film by curing a polyanhydride 
functional compound and a adipic dihydrazide dispersion. 
2 0 gr of the styrene/anhydride copolymers, known as SMA 

20 1000, SMA-2000 and SMA 3000 obtainable from Elf Atochem 
were mixed with 8 g of l-methoxy-propanol at 80°C until 
the mixtures were dissolved. The solutions were cooled 
down and mixed with a stoichiometric amount of the adipic 
dihydrazide dispersion of example 15 A or with the carbo- 

25 hydrazide dispersion of example 16 and applied onto glass 
or onto release paper. The mixtures were cured at 160 °C 
for 6 min onto glass or for 4 min onto release paper. The 
coatings obtained were extremely hard and brittle. 

3 0 Example 2 6 

Preparation of a coated textile to be used as 

synthetic leather. 

A coated textile was prepared by direct coating 

comprising : 

35 - Preparation of an adhesion coat onto textile: 150 ^m of 
a mixture of 100 g RU-4049, 0.7 g of RM-4456. 5.0 g of 
XR-558 0 and 5 g water (products obtainable from 



Stahl Holland) was applied onto textile by knife over 
roll and the coated textile was dried for 3 min at 80°C. 

— preparation of a coat from a solvent free material onto 
the thus obtained coated textile: 400 ft of a mixture of 
10 0 g of the product of Example 1 and 21 g of the adipic 
hydrazide dispersion of example 15 A was applied onto 
the coated textile . The coating was cured in an oven at 
160° for 3 min. 

— The coating was embossed at 190 °C. 

Example 27 

Preparation of a double sided coated textile 
which may be used as synthetic leather. 

A double sided coated textile was prepared by di- 
rect coating by repeating the procedure of example 26 onto 
the other side of the textile. 

Example 2 8 

Preparation of a coated textile to be used as 
synthetic leather by transfer coating. 

A coated textile was prepared by transfer coating 
comprising : 

— Preparation of a topcoat onto release paper: 150 /im of a 
1:1 mixture of RU-3 952 and RU3 953 (both are aqueous po- 
lyurethane dispersions obtainable from Stahl Holland) 
containing 10 % of PP-3215 (a black pigment obtainable 
from Stahl Holland) was applied onto release paper by 
knife over roll and the coated paper was dried at 80°C 
for 3 min. 

— Preparation of an intermediate coat from a solvent free 
material onto the coated release paper: 400 /im of a mix- 
ture of 10 0 g of the product of Example 1 and 21 g of 
the adipic hydrazide dispersion of example 15 A was ap- 
plied onto the topcoat. The coating on the paper was cu- 
red in an oven at 160° for 3 min. 

— Preparation of an adhesive coat onto the obtained inter- 
mediate coat: 150 /zm of SU-6241 (which is a solvent ba- 
sed polyurethane obtainable from Stahl Holland) contai- 



J.jCS OS-'S 3 - "K fc- 12 S H Z* 
PCT/NL00/00699 

ning 5 % of XR-8041 (which is a crosslinker obtainable 
from Stahl Holland) was applied onto the intermediate 
coat . 

- A piece of textile was laminated into the adhesive and 

5 the thus obtained material was dried at 12 0 °C for 2 min. 

— The release paper was removed from the thus coated tex- 
tile. 

Example 2 9 

L0 Preparation of a coated materials by transfer 

coating . 

The procedure of example 2 8 was repeated with the 
exception that the textile was replaced by leather, non- 
woven or a coagulated polyurethane substrate. 

15 

Example 3 0 

Preparation of a coated polyvinylchloride to be 
used as synthetic leather by transfer coating. 

- Preparation of a skincoat onto release paper: 150 fim of 
20 EX-51-550 (a solvent based polyurethane dispersions ob- 
tainable from Stahl Holland) was applied onto release 
paper by knife over roll and the coated paper was dried 
at 8 0 °C for 3 min. 

— Preparation of a coat from a high solids material onto 
25 the coated release paper: 400 fim of a mixture of 100 g 

of the product of Example 2 and 17 g of the adipic hy- 
drazide dispersion of example 15 A was applied onto the 
topcoat. The coating on the paper was cured in an oven 
at 16 0° for 3 min 
3 0 - Preparation of a compact polyvinylchloride substrate on- 
to the high solids coat: 400 /m of a polyvinylchloride 
paste was applied onto the high-solids coat. 

- a piece of textile was laminated in the polyvinyl chlo- 
ride paste and the polyvinyl chloride was cured by 2 min 

35 at 160°C followed by 1 min at 220°C. 

— the release paper was removed from the thus coated poly- 
vinylchloride on textile. 
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Example 31 

Preparation of a moulded material by inmould coa- 
ting . 

A mixture of 100 g of example 2, 20 g of 
5 N,N»,N"- tris (6-isocyanatohexyl) isocyanurate and 37 g of 
the adipic hydrazide dispersion of example 15 A was dilu- 
ted with 50 g of butylacetate and heated to 50°C while 
mixing. The mixture was sprayed into a metalic matrix un- 
til a coating of about 400 fim was obtained; the matrix was 
0 pretreated with a silicon and was heated at 180 °C during 
the spray process . The matrix was cooled down and the 
moulded material was removed. 
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claims 

1. The process for the preparation of a coating, 
adhesive, film or sheet characterized, in that a mixture 
of a polyisocyanate functional, a polyepoxide functional, 
a polyanhydride functional or a polyketone functional c'ora- 

5 pound or polymer and a compound containing reactive hydro- 
gen, in which the compound containing reactive hydrogen is 
dispersed in a material which is non-reactive towards the 
compound containing reactive hydrogen, which mixture is 
not or low reactive at ambient conditions and high reacti- 
10 ve under selected conditions, is- applied onto a substrate 
at ambient temperature, followed by reacting the above 
compounds at elevated temperatures . 

2. The process according to claim 1, characteri- 
zed, in that at ambient temperature said compound contai- 

15 ning reactive hydrogen is a solid material, a powder, a 
granule, a flake or grind or a mixture thereof which is 
preferably ground. 

3. The process according to claims 1 and 2, cha- 
racterized, in that the actual .size of the grind of said 

20 compound containing reactive hydrogen, is from 0 . 5 to 200 
fim and is preferably from 0.5 to 60 /xm and is more prefa- 
rably from 0,5 to 15 Jim. 

4. The process according to claims 1 to 3 , cha- 
racterized, in that said compound containing reactive hy- 

2 5 drogen is a polyhydrazide , a polysemicarbazide , a poly- 

sulphonyl hydrazide, guanidine or a guanidine salt, a po- 
lyamine or blocked polyamine or is carbodihydrazide . 

5. The process according to claim 4, characteri- 
zed, in that said polyhydrazide is oxalic dihydrazide, ma 

3 0 Ionic dihydrazide, succinic dihydrazide, adipic dihydrazi 

sebacic dihydrazide, dodecanoic dihydrazide, isophtha 
lie dihydrazide, piperazine N, N' - dihydrazide , m-benzene- 
dihydrazide , p-benzene-dihydrazide . 
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6 . The process according to claims 4 or 5 , cha- 
racterized, in that the polyhydrazide is adipic dihydrazi- 
de or carbodihydrazide . 

7. The process according to claim 4, characteri- 
zed, in that said polysemicarbazide is ethane - 
disemicarbazide, butane-disemicarbazide , propane- 
disemicarbazide, hexane-disemicarbazide , para-benzene- 
disemicarbazide, toluene -2 , 4 -disemicarbazide, toluene -2 , 4- 
disemicarbazide, bis (4-semicarbazido-phenyl) ether, bis 

(4 , 4 1 -hydrazido) -3 , 3 1 -dimethoxy biphenyl, di-N,N f - 
methyl amino urea, 4,4' -methylene -bis (cyclohexene semicar- 
bazide) , 3 -semicarbazido-methyl-3 , 5 , 5- trimethylcyclohexyl- 
semicarbazide or mixtures thereof. 

8 . The process according to claim 4 , characteri- 
zed, in that said polysulphonyl hydrazide is p,p'-oxybis 
benzene sulphonyl hydrazide; bis (methylhydrazido) sulphate , 
bis (methylhydrazidosulphonyl)piperazine, bis p- 
(hydrazidosulphonylamino) benzene . 

9. The process according to claim 4, characteri- 
zed, in that the guanidine salt is guanidine hydrochlori- 
de, guanidine acetate, guanidine carbonate, guanidine ni- 
trate . 

10. The process according to claim 4, characteri- 
zed, in that the the polyamine or polyamine salt is pipe- 
razine, piperazine diacetate, piperazine dihydrochloride , 
lysine, lysine hydrate, diaminoisophorone diacetate, dia- 
minoisophorone dihydrochloride . 

11. The process according to claim 1, characteri- 
zed, in that the material of claim 1 which is non-reactive 
towards said compound containing reactive hydrogen, is a 
polyether, a polyester, a polycarbonate, a polyacrylate , a 
polyvinylalkylether , a polyurethane , optionally substitu- 
ted by substituents which are non reactive towards the ma- 
terial containing reactive hydrogen, and non- or low reac- 
tive towards the isocyanate functional material or is a 
plasticizer of the group of phthalic alkylesters, adipic 
alkyl esters, sebacic alkyl esters, dodecanoic alkyl es- 
ters, polyesters, phosphate esters, fatty esters, straight 
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and modified natural or mineral oils, sulphonated oils, 
ethoxylated oils, epoxidised oils, fatty acids, sulphon 
amides, fat liquors, lecithine or a mixture thereof, opti- 
onally mixed with water. 
5 12. The process according to claims 1-11, charac- 

terized, in that the said mixture of the polyisocyanate 
functional, the polyepoxy functional, or the polyketone 
functional compound or polymer and the compound containing 
reactive hydrogen, is solvent free. 

10 13. The process according to claims 1-12, charac- 

terized, in that said polyisocyanate functional compound 
or polymer and said compound containing reactive hydrogen 
are mixed together in a stoichiometric ratio of 0.5 to 
1.5, and preferably in a ratio of 0.9 to 1,1, applied onto 

15 a substrate and the so obtained covered or impregnated 

substrate is heated to a temperature of 50 to 3 00 °C for 1 
to 20 min and preferably to a temperature of 80 to 200 °C 
for 1 to 10 min. 

14. The process according to claims 1-12, charac- 

2 0 terized, in that said polyisocyanate functional compound 

or polymer and said compound containing reactive hydrogen 
are mixed together in a equivalent ratio of 0.5 to 1.5, 
and preferably in a ratio of 0,9 to 1,1, and applied onto 
a substrate whereafter the covered or impregnated substra- 
25 te is immersed into water of 20 to 100 °C for 1 to 10 min. 

15. Coatings, coated substrates, adhesives, 
films, sheets, impregnated substrates, synthetic leathers, 
inmould coatings, coated leathers, coated polyvinylchlori- 
des, coated non-wovens, coated coagulated polyurethane 

3 0 substrates, breathable coated substrates, characterised, 

in that they are obtained by applying the process of any 
of the preceeding claims 1-14. 

16. A coating mixture comprising a mixture of a 
polyisocyanate functional compound, a polyepoxide functio- 

3 5 nal compound, a polyanhydride functional compound or a po- 
lyketone functional compound, and a compound containing 
reactive hydrogen which is not or low reactive at ambient 
temperature and highly reactive under selected conditions, 

f 
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which coating mixture is applied in the process of claim 1 
to 15. 

17. A coating mixture according to claims 1-16, 
characterized, in that the mixture of the polyisocyanate 
5 functional compound, the polyepoxide functional compound, 
the polyanhydride functional compound or the polyketone 
functional compound or polymers thereof and the compound 
containing reactive hydrogen is stable at ambient tempera- 
ture for at least one day. 

10 18 . A coating mixture according to claims 16 or 

17, characterized, in that the mixture of the polyepoxide 
functional compound, the polyanhydride functional compound 
or the polyketone functional compound or polymers thereof 
and the compound containing reactive hydrogen is stable at 

15 ambient temperature as a one pot system. 

19. A coating mixture according to claims 16-18, 
characterized, in that the compound containing reactive 
hydrogenis present as grind which is dispersed in a mate- 
rial which is non- reactive towards the material containing 

2 0 reactive hydrogen. 

2 0. A coating mixture according to claims 16-18, 
characterized, in that at ambient temperature the compound 
containing reactive hydrogenis a solid , which is a pow- 
der, a granule, a flake or a grind or a mixture thereof, 
25 which is preferably ground. 

21. A coating mixture according to claims 16-18, 
characterized, in that the particle size of the ground or 
of the dispersion of the compound containing reactive hy- 
drogen is from 0,5 to 200 fim, preferably from 0.5 to 6 0 fim 

3 0 and most preferably from 0.5 to 15 /an. 
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